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NONDESTRUCTIVE REAL-TIME SENSING OF STRESS DEFECTS,
AND FLAWS IN COMPOSITE MATERIALS
The objective of our work is to develop a real time holographic technique to
provide a quntitative measure of the stress and for the detection and location of defects in
materials. The holographic device is small and portable and consequently can be used for
in-situ measurements.
A great deal of research has been carried out on non-desfructive testing using
holography techniques. However, at the present time there is no device which can provide
in-situ quantitative measurements of the detection and location of stress and defects in
materials. All previous devices can only provide a qualitative measure of the displacement
or vibration of a material. That is, by loading a material and carrying out measurements
on a vibration isolation table only qualitativg measurements of stress, strain, defects, have
been reported using real-time holograph. Previous work therefore suffers from two
important restrictions.
(i) the measurements must be carried out on a vibration isolation
table

(i)  the measurement only yields qualitative information on the
magnitude of internal stress, strain, or defects and does not
provide any information on the location of defects

Our program is focused to address these two limitations. The concept we have in

mind is to develop an instrument which is portable and can be used at manufacturing sites




and in-the-field in order to monitor the quality of materials. One can envision, for
example, a diagnostic instrument which can report on the quality of a laser weld or laser
drill in terms of a quantitative value for the developed stress or for the corresponding
strength of the bond. One can just as easily envision the same diagnostic instrument
available to report the presence of exclusions, defects, or flaws in composite materials.

In order to test the capability of our instrument it is important to first evaluate the
material by other techniques. the most common evaluation is the use of a microscope.
For this reason we requested and purchased a confocal microscope. The microscope gives
us the capability to evaluate the surface of any material and to evaluate the bulk of
transparent materials. The visual inspection of the material then makes possible a
correlation between its appearance and our holographic measurements.

The confocal microscope was purchased under the program using 120 K DOD
support and 30 K of University “matching” support. The research on the development of
the holographic instrument is making great progress and the correlation with the

microscope inspection data shows a high correlation between the techniques.



